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ALEXANDRIA, VA 22313-1450 
SIR: 

Now comes Fiof. Dr, med. Michael Giesing^ who deposes and states: 

1. I am a graduate of University of Bonn, Germany, and received my doctorate degree in 
the year 1971. 

2. I have been working for 14 years as a laboratory physician in the field of molecular 
oncology. 

3. 1 have read and folly understood U.S. application, Ser. No. 09/744,866, 

4. I have read and folly understood the Office Action of July 23, 2004 and the prior ait cited 
therein. 

5. Hie following experiments and investigations were carried out by me or under my direct 
supervision. 



cancer cells. 
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^ pep«* (G W A «^ *~ 
cancer oellfl. To trda eon, RNA was extracted tram the filtrate ol «... _ 

SNA. pnriacatta. MB according *> *• tatrocnons. 

. riTP mKNA is described in Exhibit B attached 
attached hereto a*d that for measuring GJJP-mRNA is oescn 

hereto- 



commercially available 
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CK20-mBNAa. expression): 



Table!: 



Patient 6 I Patient 7 




Further, the GH-mBHA expression as W to ahowo in the Mowing table H 
CW means no signifies* Ote-mFNA ctptesdon: — -I-*- <"**■*»■ 
^ow"^ or «m- mean. «rong « ™y —> <»-«*■ — 

tiotdetennined): 



Table H: 



Patient S IParicnt 6 I Patient 7 




^ ^thod used for isolate disseminated cancer ceUs is based on the finding that 
^s^inated enacer cells in blood or bone manow have a larger d« th^non-cancex cells 
in Wood or bone marrow. Thus, two opposite effects have to be considered. On the one 
tarf. the larger the ****** of the pores, the less disseminata cancer cells will be retained 
theses On the other hand, &c smaller me diameter of the pores, the more non-cancer 
cells will be retained on the screen and thus red** the cancer cell proportion in the isolated 



cancer cell fraction- 



As can be seen from the above tables I and H, both C^O-rnRNApositive and GH>- 
raRNA positive cells were retained on screens having relatively small poxes of 27 um and 
lower. Moreover, within this lower range a farther distinction can be made between those 
oells which were retained on a screen having pores of 27 um, those which were retained on 
a screen having pores of 20 um (but pass the screen having pores of 27 um) and/or those 
which may be retained on a screen having pores of less man 20 um (but pass the screen 
having pores of 20 m). This means that using a screen having pores of 27 um allowed 
isolation of CK20-mRNA positive or GIP-mKNA positive cells in certain cases (here 
patients 3, 4 and 6 for CK20 ot patient 2 for OTP. respectively) but fidled in other cases 
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. ic jmd 7 for GIP, tespectively). On fee other 
1 2 and 5 for CK20 or patients 6 and 7 for oir 

^.u^ascreenofZO^was 

^ i. addition* patients 3, 4, 6 also m patents 1 and ) 

^^^^^^^^^ 

u^y - cancer - of — s — — - 20 ^ 

^ be retained an a screen having pores n, the 

These CK20-posrave cancer cells may possiwy 

Theses V However, this has not been 

t™ of 15 (*c lower limit of the churned range) to ,un. 

tested. Since the degree of cancer cell enncmn 

15 urn the problem arises that a relatively high 
with screens having pores of less than 15 vm the pio 

^portion of non— ex cell, will be retained on the screen, 

l reasonably expect screens having a pore width below 
la light of these experiments 1 reasonaoiy e*. P 

t. ,~ ,vM <i am to 30 am) tr> work, although less effectively 
ox above 20 |» (and within the range of 15 um to 30 W 

^ a screen having a pore width of abort 20 pa - 

, M ^fWoodb yn" ranoer cells 

Blood samples from several breast cancer patients were investigated. 

Fl om each sample, a cell suspension coring mononuclear cells (MNC 

, am bribed in example 1 of U.S. application, Ser. No. 
suspension) was prepared as described in w 

«*«*Y diaseminated cancer cells from were isolated as 
09/744,866 (these cells serve as control), dissemmaieu 

.. - -kt« no/744 «66 f these cells are hereinafter 

described in example 1 of U.S. apphcafcon, Ser. No. 09/744,866 (the* 



referred to as Ml cells); and disseminated cancer cells fom blood sample* from breast 
cancer patients were isolated by conventional inmaunomagnetic separation as described in 
Exhibit C attached hereto (these cells are hereinafter referred to as MO cells). 



Genomic DNA was extracted ftom the isolated cells using commercially available 
DNA purification kits (Qiagen, Germany). 

Then, the DNA extracted from the MO cells (for each of a total of 169 breast cancer 
patients) and the DNA extracted from the Ml cells (for each of a total of 615 breast cancer 
patients) were assessed for 8 different DNAs, as described in Exhibit D attached hereto. The 
percentages of patients with MO cells having 0, 1, 2, or at least 3 genomic imbalances were 
drained, and the corresponding percentages wero also determined for the Ml cells. The 
results arc displayed in the following figure 1, wherein the table states said percentages for 
MO cells (see the left-hand column titled "bead") and for Ml cells (see the right-hand 
column titled "invent"). 



Figure 1: 



BEST AVAILABLE COPY 



e 




As can be seen, an both cases the ceils could be identified as cancer cells due to the 
presence of genomic imbalances (DNA amplifications and LOHs). 

Then, the prognostic meaning of the Ml cells and MO cells was compared. To this 
end, the patients' fbl1ow-up was done by specialized oncologists and detailed patients' data 
(diagnosis, histology, treatment regimens, clinical follow-up data) were provided by means 
of a questionnaire. Relapse-ftee survival interval was defined as the period between date of 
first diagnosis of breast cancer and documented relapse* Survival corves were drawn with 
the use of the Kaplan-Meyer product limit method. Hie log-tank test was used to compare 
two or more survival distributions. All computations were performed using the SAS 
software package, release 6.12. 
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^ , ^ «** — ^ ™ n ' ,Cr ^ 

in MO -b KM—- » - * « — ^ 

hand Kaplan-Meyer diagram). 

As shown to Figure 1, in the MO cells an increW nun** of genomic ta^ 
« not correlate w*h a higher probability of disease recurrence in Ml cell, an 

^ed number of genomic imbalances did in fact correlate with a higher probability of 

diseaserecurren^^^ C ^ 

Based on the result* obtained, I canhypolhesizemat atleasttwo types of 
disseminated cancer cells occur in blood and bone marrow: 

Epithelial, small cancer cells (mean diameter below 20 pin) 
• Mesenchymal, large cancer cells (mean diameter above 20 which are 
also referred to as micrometastases. 

Inboth types of cancer cells similar oncogenic DNA aberrations can be found which 

, -eiia However, as fer as the clinical outcome 

ate not present in corresponding non-cancer ceils, uowever, a* ^ 

On particular me occurrence of metastases) is concerned, inmost if not all tumors only the 
large cancer cells are premetastatiic and therefore correlate with the clinical outcome of the 
cancer disease. 

Actually, the risk of developing metastases seems to depend from me balance 
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— ««n« l have found, for instance, mat 

m rt f disease. Additionally, 

c^er cells. This corresponds to a proton of ft. d* 

^^ectcd in sid larger cells worsened me prob^flxty 
chemotherapy resistance genes detected in sai* arge 

_™ce Autihormonal merapies, however, e.g. in breast cancer 
for clinical tumor recurrence. Airanunu 

• i ,w™«Th fto induction of the progesterone receptor 
patients, proved relapse iree surv.val through me -due 

wim different mechanisms of action target 
in small cancer cells. In summary, drugs wim daOsrenx 

_ eoithelial, smaller cancer cells, 
preferentially either said larger cancer cells or said epitneuai, 

„ rrn[ :~ — ™ of cance r rrlls from ascitic flu id, 

A fenale patient (53 years) wi* a diagnosis of ovarian carcinoma and metastatic 
^inm the peritoneal cavity was examined. An ovarian tumor tissue sample, anasdtfc 
flu * sample and a blood sample Som said patient was provided. DNA and KHA was 
extracted from the tissue sample as described in Exhibit E attached hereto and from the 
ascitic fluid sample as described m Exhibit F attached hereto. MNCs and disseminated 
cancer cells were isolated from the blood sample, as described in example 1 of U.S. 
application. ft*. No. 09/744.S66. The resulting preparations were then assessed for various 
DNAs and RNAs, as described in Exhibit G attached hereto. The results obtained ar. shown 
in the fonowing table HI: ("-" means a negative result; 'HV-" means a slightly positive result; 
V means a positive result; means a strongly positive result; W means a very 
strongly positive result) 



Based on the above results, tbe geao- and linotyping of ovarian tumor tissue, 
t^or cells from ascitic fluid, and disseminated cancer cells isolated fromblood using the 
me ^od described in U.S. application, See. No. 09/744,866, clearly revealed that tumor cells 
from ovarian tumor tissue and b-n ascitic fluid showed a similar geno- and phenotype 
which, in torn, is markedly different from tbe geno- and phenotype of the disseminated 
cancer cells. 

Since the geno- and phenotype of said cells from ascitic fluid is still similar to the 
geno- and phenotype of (be ovarian tumor tissue I would consider the tumor cells from 
ascitic fluid to belong to the class of MO cells rather than to the class of Ml cells- It is 
again* this background that I expect the cells from ascitic fluid for me patient examined 
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above not to have the prognostic meaning the disseminated cancer cells isolated fiom blood 

have. 

7. The undersigned petitioner declares finder that all statements made herein of his 
own knowledge ate true and that all statements made on information and belief are believed 
to be true; and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, under 
Section 1001 of Title 18 of the United States Code and that such willful false statements 
may jeopardize ihe validity of this application or any patent issuing thereon. 



g. Further deponent saith not- 



lienen.Gennany, l^SSjU* -Z™* 




Attachments: 

Exhibits A, B, C, D, E, F, G 



Detection of CK20-mRNA 

_, on fCK2QVmRNA were determined by quantitative 

«s^™cn^Ta qM an^7700 ^ de*-,rom «»d Biosystams 
(ABI). 

_ a KTWrfe contains ft* strand butter, dHNothreltcl. RNA guard, random 

ntLtT.^ and averse trance was pr^arad. Then. th. sample RNA was 
SIU and WmadtateV cooted on tea. nflxed ftee ot aU bubb,e* ~. the KTHnr, 
MM * *-» reverse transcription. Incubated at htgher temperature to stop reverse 
l^lCn. '-medlatety cooled on to and ma resuWng cDNA «her S ub**ed dtre* to 
PCR or frozen at -20 *C> 

A PCR reacts mixture containing TaqMan® buffer, MgCb dNTPs. CK20^pecitic sense 
Primer CVGO-spedfic anfeense primer, CK20^pecifl C TaqManfc probe and heatstable 
po^was prepared. To mfe PCR reason mixture was ^^<™°^» 
reverse transcription and the resulting mixture was subjected to PCR carried out In the ABI 
7700 sequence detector (TaqNIan®). 

The progress of the PCR was measured on fine. The curve recorded for the progress of the 
reaction served as a basis for determining the amount of cDNA amplified . The earlier the 
reaction changes to the exponential phase (threshold value CT), the more cDNA 
corresponding to CK20-mRNA was present In the sample. 



Evrhlbtt B 



Defeeftan of GIP-mRNA 



The amoun* of exposed gasirio inNbScy pofcpeptide (GIPHnRMA were MmM » 
ZLsva RT-PCR. The PCR forma, was based an S^xonudease assay ^per^ 
(e g . TaqMan®) and was sutebte for v*. on the TaqMan® 7700 sequence detector from 

Applied Btosystems (ABI). 

More specifically, a RT-mbc containing first strand buffer, dlthlothreitol. RNA 0«* i-*" 
homers. dNTPs and reverse transcriptase was prepared. Then, the sample RNA was 
denatured and imnurfiateiy cooled on ice, mixed fres of air bubbles with the RT-m«. 
incubated to allow reverse transcription, Incubated at higher temperature to stop reverse 
transcription. Immediately cooled on tee and the resulting cDNA either subjected directly to 
PCR or frozen at -20 "C. 

A PCR reaction mixture containing TaqMan® buffer. MgCfe. dNTPs, GlP-specific sense 
primer GlP-spedflc antisense primer, G IP-Specific TaqMan® probe and heatetable 
polymerase was prepared. To this PCR reaction mixture was added cDNA obtained by 
reverse transcription and the resulting mixture was subjected to PCR carried out in the ABi 
7700 sequence detector fTaqMan®). 

The progress of the PCR was measured on line. The curve recorded for the progress of the 
reaction served as a baste for determining the amount of cDNA amplified. The earlier the 
reaction changes to the exponential phase (threshold value CT). the more cDNA 
corresponding to GIP-mRNA was present in the sample. 



exhibit C 



, sofaf fbn of epithelial cancer call* from blood samples 

/MNr BuaDsnslon) from blood samples was 

prepared as deserved * w8reW a 9 h«. M k»w«.B00M.c I P B 3 
beads (40 MW.5 ^ ^°%^; a D ^ IMP c. M mBgn Ba e» W p(MPC fo r=ho rt ).40 

«—*• "* TrX\TZ^clZ***>» -™ P^ced In an Eppendorf <uba. t. 

srsr:r^«* - - - - - 

suspension from the lube lead was put M. lhatube. 

magnetic stnp was removed *• caucus suspension. These 



BSA). 



- 4w Men fer 1 mitx and the supernatant was completely 

rr r e risr- ~ - - — — — - 

cells), 

(GIBCO) and stored at-80°C. 



Eytilbtt P 



CenomlcUnba,^ 

the toas of heterocirgosity (UOH)) or gene amplications. 

_ rfDS3 Rb DC C and/or APCalteleswer^ 
The LOH-analyses of p53. Rb, wka- exception that, instead of a 

Examp^ofU.S.appKcat^ 

D1 1S528, D17S695 and D1BSW9 were carried out. 

< «rh-B2 and omyc were canted out as described In Example 4 
Tna ^cation analyses of e*£2 ^and «ny inst ead of CD45 positive 

of U.S. application, Ser- No. 09/744.866/ ^ e a MNC fracfen obtained 

cell fraction (Example 2 of U.S. appHcatan. ^ No ' ^ ^ used as ^ 

a5 described in Example 1 of U.S. appHcafon. Ser. NO. 09/744,666 was 



ExhlbftE 



Isolation ofDNA and RNA from ovarian tumorUssue sample 

vlmatftlv 30 100 mg ovarian tumor tissue was placed In a tissue douncer 
A piece of approximately 30 100 mg ova ^ g ^ 

and 1 ml Trizol® (GIBCO) was added. Then the t,ssue W ^ 

Cutting solution was placed in an Eppendorf tube and stored at - *0 C until RNA 

was isolated as usual. 

TT» same prooeudre was IbWwed for testing DNA and RNA form a normal ovarian tissue 
sample (which served as control)- 



isolation ofDNA and RNA from asdtfc fluid 

^r^rature for 10 minutes. The supernatant 
flu* wa. oanWunec. * «0g « ^ 0 .2 % BSA and 1 

w «hed baada par 1 .0 ml a==«= ^ SU3,«^^ ^ 
was rotated in a rotor at 4-C fer 20 rr»n and than placed 
nom me tube laad was put Into the tuba. 

+~ , the « ^ - j. * r ^ A ^ ~ ITT 

™h for the tube was taken out) and addition of 500 ul of PBS 

PBS/1 mM EDTA. (without BSA). 

. j ♦w- mpp for 1 min. and the supernatant was completely 
The tube was again placed Jn the MPC for 1 mm. ana h rwa/DNA 

, . j*^ »^<M>ont oe«s were used as control. For kn/vuin/\ 
removed. The resulting beads with adherent ceils were 

isolation, the cells were added to 0.4 ul Trteol® (GlBCO). 

The ceB suspension (wWch contained the cancer cells) obtained above was the 
Zdure as described on Example 1 of U.S. appUcation. Ser. No. 09/7* ^86Band 
T!TuL g Triaot® solution (contain^ the ceOs retafced on the screen) was subjected to 
DNA/RNA isolation, as required. 



F«hibitO 



1. pet**** of SOD-mRNA; GPXt-mRNA 

Thearnoun^expressedrn^ 

1 (TXNRD1V or giutethtone 1 f ™^^ ^ ^ ^ « (TaoMsnS, 

(ABI). 

«. ik .RT^oontalHing first strand bufto.dtlhlothmitol.Rr4A guard, random 
ITZ^ a^e^ - prepared, ^en. the sample RNAwas 
Hr^' aXi^Z on te , m**d free o, air oubb.es with the RT^x. 
^ rlr^^rsa transortption, incubated at higher temperature to stop reverse 

PCR or frozen at -20 °C. 

A pcR reacBon rnWure staining TadMer* buffer. MuCi* dKTPs, specific sense prinw, 
primer. specmoTaoMar® prob. and heats** pofcrmerase «as 

— * to ^carried outin -f™ 

^uenl detector (TaqMar*). A corresponding PCR was carried out using GAPDrMpectnc 
sense primer. GAPDB*pecific amTsenss primer and GAPDH-spsciftc TaqMan® probe 



The following 
M36693): 



SOD^pecmc primers and probes were used (MNSOD, SOD2; accession Na: 



sense: 5"-GTCACCGAGGAGAAGTACCAGG -3* 
antisense: 5'-eGGCTGAGGTTTGTCCAGAA-3' 

probe: 5'-CGTTGGCCAAGGGAGATGTTACAGCCC-3' 

Size of the PCR product 131 bp. 

T*. foiling TOORDI-speciflc primers ar* probe, were used (™RD1 ; accession No, 
X91247 cDNA): 



sense: s^-OQAGGGCAGACTTCAAAAGCTAW 
anfeense: 5"-ACAAAGTCCAGGACCATCACCT-3" 

probe; 5---TTGGGCTGCCTCCTTAGCAGCTGCCA-3' 

Sfee of the PCR product 153 bp. 

The following GPXI-spedfic primers and probes were used (GPX1; accession No,. M21304): 
sense: 5 ^TCGGCTTCCCGTGCAA-3* 
anfisense: 5'-TGAAGTTGGGCTCGAACCC-3' 

probe: 5'-AGTTTGGGCATCAGGAGAACGCCAAGAA-3' 

Size of the PCR product 109 bp. 

The blowing GAPDH-specffic primers and probes were used (GAPDH; accession No. 
X01677): 

sense: 5*-TGCTGATGCCCCCATGTTC-3' 
antisense: 5"-GGCAGTGATGGCATGGACTG-3' 

probe: 5 -TCAAGATCATCAGCAATGCOTCCTGCA-3' 

Sire of the PCR product: 174 bp. 

The progress of the PCR was measured on line. The curve recorded for the progress of the 
reaction served as a basis for determining the amount of cDNA amplified. The earlier the 
reaction changes to the exponential phase (threshold value CT). the more cDNA 
corresponding to the relevant mRNA was present In the sample. 

The progress of the PCR was measured on One. The curve recorded for the progress of the 
reaction served as a basis for determining the amount of cDNA amplified. The earlier 1he 
reaction changes to the exponential phase (threshold value CT), the more cDNA 
corresponding to the relevant mRNA was present in the sample. 



GAPDH-mRN A wss found for the cancer ^^J^ ^ dancer csfefconM 

sir zrrrs-j^ r .\sr- — . - 

overexpression of the relevant mRNA In the cancer ceil fraction. 



2. Detection of MDR1, MRP, BC-2-, Topo //-, TS, GST-, GCS, DCK, ER-, PR, EGF-R-. 
RFT-, Erb B2 (Vtf/tfrype) and Erb B2 (splio&)-mRNA 

The amounts of expressed MDR1-, MRP, Bci-2-. Topo II, TS, GST, GCS, DCK, ER, 
p R EGF'R- RFT, Erb B2 (wiWtype) and Erb 82 (spBce)-mRNA were deterrrnned by 
quantise RT-PCR as described above for SOD-, TXNRD1- or GPX1-mRNA. 

For the evalua«on, the ratio of coll equivalent* of me relevant rnRNA to cell equivalents of 
GAPDH-mRNA was found for the cancer ceil fraction and 

ratio of the resulting quoiienis was found in turn- For MDR1, MRP, BO-2-, TS-, GST- GCS-. 
DCK ER- PR- EGF-R-. RFT, Erb B2 (wildtype) and Erb B2 (s P lice)-mRNA a rafeo (cancer 
ceils/oontro. cells) significantly higher than 1 was considered as a positive result Renting 
an overexpression of the relevant rnRNA In the cancer cell fraction. For Topo H-mRNA, a 
ratio (cancer cells/control cells) significantly lower than 1 was considered as a posrtrve result 
representing an underexpression of the relevant rnRNA in the cancer cell fraction. 



3. Detection ofmdrl ampificatton 

Whether or not there was an amplication of the mart gene in the cancer cell fraction was 
determined by PCR-based coampfification of the mdrl gene and the ^lobin gene using 
fluoresceWabelled oHgonucleotide primers. The amplicons were fractionated by capillary 
electrophoresis. 

More specifically, a PCR reaction mixture containing PGR buffer, MgCfe, dNTPs, (NH^O,, 
specific sense primer, specific antisense primer and heatstabie polymerase was prepared. 
To this PCR reaction mixture was added the sample DMA and the resulting mixture was 
subjected to PCR carried out in the thermocycler Perkin Elmer 9700. 

The PCR products were loaded onto a 2% agarose gel. After the capillary electrophoresis 
(Genetic-Analyzer ABI 310). the quotient of the area integral for mdrl and 1he area integral 
for ft-gioWn was formed for the cancer cell fraction and the control cell fraction. There was 
mdrl amplification m the cancer ceil fraction If the quotient was significantly larger than that 
of the control. 



4. Detection of&-tubulin (ml) 

Whether or not there was a point mutation at position 1092 (mutation A) or 810 (mutation B) 
in the Brtubulln gene was determined by PCR-based amplification using fluoresceirHabelled 
muation-specific oligonucleotide primers* 

More specifically, a PGR reason mixture containing PCR buffer. MgCl 2 , dNTPs, (NHOaSO*, 
specific sense primer, specific antisense primer and heatstable polymerase was prepared. 
To this PCR reaction mixture was added sample cDNA and the resulting mixture was 
subjected to PCR carried out in the thermocycler Perkin Elmer 9700. 

The following mutation A-specific primers were used: 

Then, the PCR products were digested with restriction enzyme Bsml (Boehrfnher Mannheim* 
Germany). Depending on the amount of the PCR product, a 3% Metaphor gel or an ABI 310 
Genetic analyser was used for the evaluation. 

Evaluation using M&taPhor agarose fife/; 

Restricted PCR product and sample buffer with bromophenol blue are loaded onto a 3% 
MetaPhor agarose gel. The electrophoresis is carried out at a constant voltage of 130, For 
comparison, the uncut PCR product from an arbitrary sample is also loaded onto each gel. 

Detection using an ABI 310 

The detection was performed using TAMRA 500 standard kit (ABI) and In accordance the 
manufacture's Instructions. 

For mutation A, the quotient of the area Integral for the mutated fragment and the area 
Integral for the wildtype fragment was formed for both the cancer cell fraction and the control 
cell fraction. 

There was muation A in the cancer cell fraction if the quotient was significantly larger than 
that of the control. 

For mutation B, the quotient of the area Integral for the mutated fragment and the area 
integral for the wildtype fragment was formed for bath the cancer cell fraction and the control 



cell fraction, 

There was muation B in the cancer cell fraction if the v*e sfcnHoan* *»» 

that of the control- 



